Bromelain ameliorates hepatic microcirculation after warm ischemia.
Because of its immunomodulatory action, the protease bromelain represents a novel strategy for the treatment of hepatic ischemia/reperfusion (I/R) injury. A dose-response study was performed to investigate the effect of bromelain on liver function, microcirculation, and leukocyte-endothelium interactions in hepatic I/R injury. One hundred forty rats were randomized to 8 short-term or 12 long-term groups (n=7 each). A 30 min normothermic hepatic ischemia was induced by Pringle maneuver with a portocaval shunt. Animals were treated 60 min prior to ischemia with either no therapy, 0.1, 1.0, or 10 mg/kg b.w. bromelain i.v. In the short-term experiments, microcirculation was investigated 30 min after sham operation or ischemia using intravital microscopy. In the long-term experiments AST, ALT, and bradykinin levels were determined for 14 d after central venous catheter (CVC) placement only, sham operation, or ischemia. Additionally, apoptosis rate, Kupffer cell activation, endothelial cell damage, and eNOS expression were analyzed. In sham-operated animals, treatment with 10 mg/kg b.w. bromelain led to a disturbed microcirculation with increased leukocyte adherence, apoptosis rate, Kupffer cell activation, and endothelial cell damage. Six h after CVC placement and administration of 10 mg/kg b.w. bromelain, AST and ALT levels were significantly increased. After I/R, rats treated with 0.1 mg/kg b.w. bromelain showed an improved microcirculation, reduction in leukocyte adhesion, apoptosis rates, Kupffer cell activation and endothelial cell damage, increased eNOS expression, and significantly lower AST levels compared with untreated animals. Bromelain represents a novel approach to the treatment of hepatic I/R injury with a limited therapeutic window.